Background Many researches on gender differences in leprosy found that female patients
Introduction
The resolution for elimination of leprosy, defined as a prevalence level of below one case per 10,000 population by the year 2000 at a global level, was adopted by the 44th World Health Assembly in 1991. This target was successfully achieved at a global level. The global prevalence of leprosy has declined gradually during the last 15 years, while the number of newly detected cases has been relatively stable with a slight drop. [1] [2] [3] [4] Leprosy not only affects men but also affects women. A study on the impact of leprosy on men and women in Brazil found that leprosy exacerbated existing gender inequalities. 5 In most Asian countries, leprosy affects men more than women, while in Africa, female patients outnumber males. However, more men than women have been diagnosed with multibacillary (MB) leprosy. 6 The study on gender differences in Bangladesh found male cases were more than female cases, but women were less aware of leprosy and had fewer opportunities to access the medical services than men, leading to a delay in seeking healthcare, serious disabilities, and social stigma. 7 The researches in Nigeria on sexual differences indicated that female patients suffered a higher proportion of disabilities than males; women were less aware of causation and symptoms of leprosy and had less access to healthcare coverage than men. 8, 9 Female leprosy cases suffered more isolation, rejection, and social stigma than male cases. 10, 11 There has been no research on gender differences in epidemiological characteristics of leprosy in China. Therefore, it is important to explore gender differences related to delay in detection, type of leprosy, age, disabilities, and detection modes 
Material and Methods

Results
Trends in new case detection
Period of delay in detection
The average period of delay in detection among male cases was 2.85 AE 4.28 years, which was like the delay period of 2.88 AE 4.53 years among female cases (t = 0.168, P = 0.867).
We compared the differences of delay periods among men to women in high-and low-endemic areas, and in ethnic and nonethnic areas. We found the difference was insignificant, no matter if the endemic situation was high or low. A similar result was observed related to ethnic and nonethnic areas ( Table 2) .
Main detection modes
The result showed that the gender difference was significant in detection modes (v 2 = 15.804, P = 0.007) ( Table 3 ). The main detection modes of men and women were self-reporting, dermatological clinic, clue survey, reporting by others, and contact examination in sequence. The ratios of men to women in these groups were 2.9, 2.4, 2.5, 2.4, and 1.6, respectively. More men (1461/1981, 73.8%) were detected through passive detection modes (dermatological clinic, self-reporting, and reporting by others) than women (557/795, 70.0%) with a significant difference (v 2 = 3.887, P = 0.049). The differences in the male/female ratio between the contact examination group and the other groups were significant and as follows: dermatological clinic group (v 2 = 6.607, P = 0.010); self-reporting group (v 2 = 14.448, P < 0.001); clue survey group (v 2 = 6.947, P = 0.008); and reporting by others group (v 2 = 6.243, P = 0.012). There were no differences between any other two groups.
Endemic situation and ethnic group
The male/female ratios were similar in the relatively high and low-endemic areas (2.6 vs. 2.4), and there was no difference (v 2 = 0.931, P = 0.335). The male/female ratios were similar in the ethnic and nonethnic areas (2.7 vs. 2.3) with no difference as well (v 2 = 3.416, P = 0.065) ( Table 3) .
Age
Male cases (41.05 AE 14.84 years) were older than female cases (38.94 AE 15.34 years) when they were detected (t = 3.421, Table 3) . The WHO disability grades of leprosy include grade 1 and grade 2. CDR, case detection rate; Grade 2 Disability (G2D) means the leprosy patient has some visible deformity and disability. Multibacillary (MB) leprosy is when there are six or more skin lesions or less than six skin lesions with a positive skin smear result; and Paucibacillary (PB) leprosy in case of one to five skin lesions. 
WHO disability grade
The proportion of G2D among men (20.6%) was significantly higher than that among women (17.3%) (v 2 = 3.936, P = 0.047) ( Table 2) . We further analyzed the G2D among male and female groups in different endemic areas and ethnic groups.
Both in high-and low-endemic areas, the proportions of G2D among men were higher than those among women, but there were no significant differences. In ethnic minorities, the proportion of G2D among men was slightly higher than that among women with no significant difference. In nonethnic areas, the proportion of G2D among men was significantly higher than that among women (v 2 = 4.968, P = 0.026) ( Table 4) .
WHO classification and Ridley-Jopling classification
The proportion of MB leprosy and PB leprosy was similar in women and men (83.9% vs. 84.7% and 16.1% vs. 15.3%), with hardly any difference (v 2 = 0.300, P = 0.584).
By using the chi-squared test, we discovered the gender dif- (Table 3) .
Discussions
The endemic level of leprosy in China was relatively low with regard to prevalence since the 21st century, but the number of newly detected cases each year still lay among the front-ranked countries of the world. The national epidemiological data showed that more men were diagnosed with leprosy than women with a ratio of 2.3 in China. [1] [2] [3] [4] Sichuan province is a rel- Research in India on gender differences in leprosy cases has found that there were more men cases than women cases, especially in rural areas. 14 Victoria indicates that globally the average male/female ratio was 2:1, but more women could be suffering in silence than men. 15 John argues that leprosy causes not only physical but also psychosocial and economic problems, especially in the case of women in developing countries. 16 We did not find that the differences of the male/female ratio in low and high-endemic areas, either in the ethnic and nonethnic areas, implied that men cases dominated in the Sichuan province no matter the endemic or ethnic situation. The ratio of male to female was highest in the ethnic area at 2.7, but there was no significant difference. We assumed that this might be related to the conventional delay in seeking healthcare and a lower access to health services for women in the ethnic area. We felt there was a need for further research.
We did not find any significant difference in the average delay period between men and women, and the detection of female cases was not later than in male cases. We studied the delay in different areas further, such as in high-endemic areas and in ethnic areas, but we still did not discover any difference in the delay period between men and women, which was different from the research results on the delay of detection of leprosy from 1984 to 1998 in China. The author found that the delay was greatest in the areas where leprosy was endemic and/or where access to health services was poor. 17 Our result was not the same as the result of researches in other countries either, for example, Peters ES 8 found that the average delay of women related to diagnosis and treatment was much longer than that of men, almost twice. Rao observed that the delay in noticing the skin lesions as the symptoms of the disease was higher for women (29 months) than men (24 months), and the delay in seeking medication was higher for women (10 months)
than for men (6 months).
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Male cases were older than female cases when they were detected, and the ratios of men to women in groups aged 31 -45 and 46 -60 were significantly higher than that in the group aged 15 -30, which implied that female cases were younger than male cases when they were detected. Our result was like the research of Arora in India. The author found that the female cases were more than male cases in the age group 15-35. This might be related to the different hormone levels during the reproductive age. 14 Van't speculated that women affected by leprosy faced more problems about their marital and sexual relationships than women with physical disabilities in Nepal. 19 Jose M Ramos analyzed the leprosy patients admitted for longterm treatment in a rural hospital in Nigeria and found that female patients were younger and had a higher mortality rate than male ones. 20 Leprosy cases have not been sent to leprosaria for treatment since 1982 when multidrug therapy (MDT) started in China; new leprosy cases detected after 1982 were treated at home and in communities. The main detection modes of men and women were self-reporting, dermatological clinic, clue check, reporting by others, and contact examination in sequence. The ratio of men to women was highest in the group detected through selfreporting and was lowest in the group detected by contact examination. Men were more likely to be detected through passive modes than women. We assumed that it might be because men mostly worked outside the home and gained more information, while women mostly stayed at home and received less health-related information. There was a need to stress the importance of promoting information about healthcare of leprosy patients, especially for the women at home, to improve early self-reporting among women. John 16 assessed the needs for quality care among women with leprosy and was convinced about giving a high priority to provide culturally acceptable health education to household women for promoting early reporting. Contact examination, as one of the active case detection modes in China, is worth carrying out due to intradomiciliary transmission of leprosy. Contact examination could find relatively more female cases than male cases, because women are mainly housewives. Our results showed that more men were detected through passive modes, while women through active modes; the results also showed no difference of delay period between women and men. The reality of women mainly being housewives may be a confounding factor which caused bias in the detected age and delay period among female cases and also influenced on health seeking behaviors of women, so there is a need for further research. On the other hand, since the dermatological clinic was the second-most main detection mode, dermatologists needed to know that leprosy may exist for a long time at a low endemic level. So, the training of dermatologists needed to be undertaken regularly for early case detection.
In our study, the proportion of G2D among men was significantly higher than in women, and the same situation was observed in the nonethnic areas. However, there was no difference of proportion in G2D among men and women in the ethnic areas, which means that the disability situation of women in the ethnic area was more serious and was like the situation of men.
The disability situation of female cases in the ethnic areas needed more attention. We speculated that the behavior of delay in seeking healthcare and manual agricultural activities may be the cause for the serious disability situation in female cases in the ethnic areas. Also, the lower social status of women and inaccessible health services could be the cause of women seeking healthcare late. Rashmi argues that women in developing countries seek any kind of healthcare late, and leprosy as a disease with stigma attached to it could further add to this behavior. 21 In Nepal, fewer women with leprosy seek treatment than men affected by the disease, and the difference is significant. 22 Guerrero found that the delay in diagnosis and incidence of disability was greater in women than in men in Colombia. 23 Researches in Ethiopia and Mali have shown that the incidence of foot ulcers in men was higher than in the case of female patients. This is not because of foot ulcers being underdiagnosed in women but because of the delayed presentation by female patients, which resulted in more serious disability. 24, 25 The most common groups of the Ridley-Jopling classification of men and women include LL, BL, BT, TT, BB, and IL successively. We found the ratios of men to women in LL, BL, BT, TT, BB, and IL groups were 2.5, 2.5, 2.5, 2.9, 1.6, and 2.0, respectively. The ratio of men to women in the BB group was significantly lower than in the TT and LL groups, indicating that The WHO disability grades of leprosy include grade 1 and grade 2. G2D means the leprosy patient has some visible deformity and disability.
women were more likely to have the BB type of leprosy with an unstable immune condition. We did not find any difference in the proportion of male and female cases in the MB group, and so our findings were different from the reported results of other researches. The researches 6, 20, 26, 27 in Ethiopia, Indonesia, Nepal, Brazil, and Malawi have revealed that in the MB category, the proportion of men cases was much higher than that of women cases. We assumed that this might be due to the endemic level of leprosy in China being lower than that in the countries mentioned above.
Several limitations should be taken into consideration in our study. All the data were collected by health workers at the county level and supervised at the city and provincial levels.
Some of the data were incomplete. We did not have the socialeconomic details of new leprosy cases, such as their educational level, marital status, and occupation, which could have a significant influence on healthcare-seeking behavior. We also do not have sufficient information about cultural and religious aspects among female cases, which could influence the health seeking behaviors of women and their social participation.
Conclusion
Despite the limitations, we understood that the characteristics of new female leprosy patients detected from 2000 to 2015 were different from those of male patients. Female patients were younger and their detection was not later than in the case of men. The disability situation in male patients was more serious than that in female patients. We stress the importance of leprosy control for both men and women. The health education of women in households needs to be promoted. More attention needs to be paid to the disability situation among men patients. However, we have not been able to arrive at any conclusions about gender differences related to health accessibility, healthcare-seeking behavior, and social discrimination.
